Role of the adaptor protein LNK in normal and malignant hematopoiesis.
The signal transduction pathways, orchestrating the differentiation of hematopoietic stem and progenitor cells in response to cytokine stimulation, are strictly controlled by networks of feedback loops, highly selective protein interactions and finely tuned on/off switches. In hematological malignancies, the aberrant activation of signaling pathways is usually associated with mutations in tyrosine kinases. Recently, the role of negative signaling regulators is increasingly being recognized as an alternative mechanism involved in diseases such as leukemias and myeloproliferative neoplasms (MPNs). The adaptor protein LNK (Src homology 2 (SH2)B3) is a negative regulator of cytokine signaling that has an essential, nonredundant role in normal hematopoiesis. Indeed, LNK-deficient mice show marked expansion of early hematopoietic precursors, more mature myeloid and B-lineage lymphoid cells, as well as enhanced hematopoietic reconstitution. Murine models show that loss of LNK enhances the development of MPNs and may have a role in additional pathologies. LNK mutations were recently identified in patients with MPNs, and studies in animal models and hematopoietic cell lines suggest that LNK controls the aberrant signaling pathways induced by activated oncogenic kinases. In addition, genome-wide studies show that LNK is associated with autoimmune and cardiovascular disorders. These findings have implications for the future study of hematopoiesis, as well as for the development of novel stem cell and disease-specific therapies.